Elevated expression of the tumor suppressing protein p53 is associated with the presence of mouse mammary tumor-like env gene sequences (MMTV-like) in human breast cancer.
Mouse mammary tumor virus (MMTV) has a proven role in breast carcinogenesis in wild mice and genetically susceptible laboratory inbred mice. The carcinogenic characteristics of this virus are enhanced by estrogen and other steroid hormones. MMTV-like envelope gene sequences, with 95% homology to MMTV have been identified in approximately 40% of breast cancers in US, Australian and Argentinian women. The presence of such sequences indicates the presence of a replication competent MMTV-like virus in human breast tumors. Whether an MMTV-like virus contributes to human breast cancer remains to be demonstrated. Non-statistically significant differences in p53 expression between MMTV-like positive and negative human breast cancers have previously been observed. As high p53 protein expression is associated with aggressive breast carcinogenesis we sought to determine if there were associations between the presence of MMTV-like gene sequences and elevated p53 expression in both invasive ductal carcinomas (IDC) and ductal carcinomas in situ (DCIS). We also investigated the expression of other biomarkers which are commonly associated with human breast cancer. These included estrogen receptor, progesterone receptor, Ki67, Cyclin D1, Bcl-2 and HER-2. Using polymerase chain reaction (PCR) analyses, MMTV-like envelope gene sequences were detected in 15 (75%) of 20 IDC specimens and 5 (23%) of 22 DCIS specimens. The average percentage of p53 positive cells in MMTV-like positive IDC specimens was 69% as compared to 44% in MMTV-like negative specimens (p for difference = 0.067). The average percentage of p53 positive cells in MMTV-like positive DCIS specimens was 93% as compared to 35% in MMTV-like negative specimens (numbers too few for statistical analysis). There was an increased intensity of p53 expression in IDC and DCIS specimens that were MMTV-like positive compared to those that were MMTV-like negative. There were no statistically significant differences in age, grade, and percentage of average positive cells for ERa, PR, Ki67, cyclin D1, Bcl-2, and HER-2, between MMTV-like positive and negative breast cancer specimens. Although these observations do not provide evidence of causality, they are consistent with a role for MMTV-like viruses in some human breast cancers.